Proenkephalin gene expression in C6 rat glioma cells: potentiation of cyclic adenosine 3',5'-monophosphate-dependent transcription by glucocorticoids.
Glucocorticoids enhance proenkephalin gene expression in several cell types. To elucidate the mechanism(s) involved, we analyzed the potentiation by dexamethasone of the cAMP-dependent increase in proenkephalin mRNA levels elicited by forskolin in C6 rat glioma cells. This potentiation did not require ongoing protein synthesis. In nuclear run-on transcription assays, dexamethasone alone did not alter proenkephalin transcription, but strongly increased the magnitude and duration of transcriptional elevation by forskolin through a direct action not requiring ongoing protein synthesis. Dexamethasone did not alter basal or stimulated cAMP levels. To search for functionally cooperative glucocorticoid and cAMP regulatory elements, we transfected C6 cells with plasmids containing the chloramphenicol acetyltransferase (CAT) gene under the control of rat proenkephalin sequences from bases -5800 to +703. Maximum stimulation of transiently expressed CAT activity by forskolin required more than 145 and 190 or fewer base pairs of 5'-flanking sequence, implicating sequences up-stream from the previously described cAMP-inducible enhancer. Dexamethasone reduced forskolin-stimulated CAT expression from plasmids with 190 or more base-pairs of 5'-flanking sequence, an effect apparently involving multiple up-stream regions. Dexamethasone also reduced forskolin-stimulated CAT mRNA levels in C6 cells stably transfected with proenkephalin/CAT chimeric genes in the presence or absence of proteins synthesis. In summary, we demonstrate that glucocorticoids and cAMP synergize positively in regulating transcription of the endogenous gene, but interact negatively in regulating the chimeric constructs, which may lack the context or distal element(s) required for positive synergism.